It has been previously reported (Y o k o y am a and 0 t a, 1959a and b) that the lesions placed in the periventricular and the medial hypothalamic areas in lactating rats impaired oxytocin secretion selectively.
It has been previously reported (Y o k o y am a and 0 t a, 1959a and b) that the lesions placed in the periventricular and the medial hypothalamic areas in lactating rats impaired oxytocin secretion selectively.
Considerable amount of milk was obtained by oxytocin replacement in these rats, although the amount of milk was less than that obtained in normal lactating animals.
There has been a considerable body of evidence indicating the view that the adrenal corticoids were one of the critical factors for maintaining lactation in rats (C o w i e, 1961). G a l e, T a 1 ei s n i k, Friedman and McCann (1961) demonstrated direct relation between the adrenal size and lactational performance in lactating rats bearing lesions in median eminence.
An attempt was made to associate histological changes in adrenal glands with those in lactational performance in lactating rats bearing hypothalamic lesions, since changes in adrenal glands were presumed to reflect those in the secretory level of the gland.
Material and Methods
Both sides of adrenal glands of 54 Wistar strain lactating rats bearing hypothalamic lesions used in the previous studies (Y o k oy am a and 0 t a, 1959a, b and 1960) were removed immediately after the autopsy. They were freed from adherent tissues and weighed.
Each side of the adrenal gland was fixed in B o u i n's and Re g a u d's solutions, respectively.
Six /2 paraffin sections were stained with M a 1 1 o r y's azan or PAS method.
Sham operated and hypothalamic lesioned animals which succeeded in rearing (Group 1) were killed on the 20th day of lactation. Animals bearing lesions which failed to rear their young (Group 71 2) were mostly autopsied as soon as the failure was well established.
Some of the lesioned, rearing-failed rats were replaced with 1.5 i. u. of oxytocin twice daily.
They could rear their young and were killed generally on the 15th day of lactation (Group 3).
In an attempt to avoid bias, histological examinations were carried out without any previous information of lactational per formance of the experimental animals.
Results
Weight of adrenal glands was illustrated in Table 1 . Since weight of adrenal glands in sham operated rats was not significantly different from that of adrenal glands in rats which succeeded in rearing, data of the glands in sham operated rats were put intoGroup 1.
- Table 1 . Weight of adrenal glands in rats bearing hypothalamic lesions * S . E. of means ** Significantly different from Group 1 (P<0 . 02)
Adrenal glands of Groups 2 and 3 were significantly heavier than those of Group 1. The difference in adrenal weight between Group 2 and Group 3 was not statistically significant. On the basis of the histological appearance, adrenal glands were= divided into the following two types.
The adrenal cortex of the first type consisted of five zones including the ordinary four zones : the_ zona glomerulosa, the zona intermedia, the zona fasciculata, the zona. reticularis, and in addition to these, a characteristic juxta-medullary zone which was observed inside the zona reticularis.
This type of cortex was mainly found in the hypothalamic lesioned rat which succeeded in rearing, and the sham operated rat.
The adrenal cortex of the second type consisted of the zona glomerulosa, the zona intermedia, the zona fasciculata and the zona reticularis. In the group of the lesioned, rearing-succeeded rat, the first type of the adrenal cortex was found (Fig.  1) . The zona intermedia composed of cuboidal cells with small darkly stained nuclei was a narrow band and lay between the zona glomerulosa and the zona fasciculata (Fig. 4) . Cytoplasm of the cell in the zona glomerulosa was poorly .stained and filled with small vacuoles.
The to that in the lesioned, rearing-succeeded rat. In the group of the lesioned, rearing-failed rat (Group 2), no appreciable difference in appearance of both the zona glomerulosa and the zona intermedia was found, comparing with that in Group 1 (Figs. 4 and 6).
The zona fasciculata of Group 2 was wider to some extent than that found in Group 1. This might be due rather to vacuolation of the cells and an increase in average cell size than to an increase in cell number of the zone (Fig. 2 ) . Contrary to Group 1, it must be noted that the cells of the inner portion of the zona fasciculata in this group were not smaller than those of the outer portion.
A zone consisting of less vacuolated cells was found between the zona fasciculata and the medulla , though a boundary between these two zones was obscure (Fig. 7) . This zone was the zona reticularis s. latiori and looked somewhat basophilic when M a I-1 a r y's azan method was used.
The size of the cells in this zone was larger than those in the zona reticularis found in the rearing-succeeded and the sham operated rats, though it varied from anima to animal. In some animals of this group, in contrast to the usu tendency that the size of cells became smaller and smaller from the outer portion of the zona fasciculata inwards to the medulla , it became slightly larger again from the inner zona fasciculata to the innermost layer.
Therefore, the size of cells in the innermost layer was larger than that in the zona reticularis found in the adrenal cortex of Group 1. Appearance of these cells in this zone , in respect of their large size and little vacuolation in cytoplasm , was similar to that for the juxta-medullary zone in Group 1 . However, a large amount of connective tissue which was a characteristic feature of the zona reticularis was found around these cells. Although no clearly demarcated zona reticularis consisting of small sized cells, which were found in the zona reticularis of the adrenal in the lesioned, rearing-succeeded rat could be observed in most animals that failed in rearing, a trace of the zona reticularis s. strictori could be found in the innermost portion of the zona fasciculata in a few animals which failed in rearing (Group 2) . It could be said, therefore, that the adrenal cortex of this group was composed of the zona glomerulosa, the zona intermedia and the strikingly wide fasciculo-reticular zone. Histological appearance of the adrenal gland in Group 3, the group of lesioned, oxytocin-replaced rats (Figs. 3, 8 and 9) , was quite similar to that in Group 2 with a few exceptions in which the appearance of the adrenal cortex resembled that in Group 1.
Discussion
Since there are no significant differences both in weight of adrenal glands and in histological appearance between the lesioned, rearing-failed rat with oxytocin replacement (Group 3) and those without oxytocin treatment (Group 2), increase in the weight and hypertrophy of the inner cortex are considered to be a result of the hypothalamic lesions, causing failure of lactation and not due to the oxytocin replacement.
In the lesioned, rearing-succeeded group (Group 1), adrenal weight was smaller than that in the lesioned, rearing-failed group. Therefore, it can be assumed that the lesions resulting in failure of lactation are responsible for increase in adrenal weight.
These Howard (1938) considered that they were derived from the juvenile cortex most of which gradually transformed into the adult zona reticularis.
On the other hand, Andersen and K e nne d y (1932) reported in the estrous rat that these cells were enlarged in size and contained more vacuoles in cytoplasm, and resembled those of the outer portion of the zona fasciculata.
The present findings that a continuous layer of large rounded cells with •eosinophilic cytoplasm was observed inside the zona reticularis were in accord with that reported by B a c s i c h and F o l l e y (1939) in lactating rats, who proposed to call these cell " Y " cells. Cytological observation of the cell in the juxta-medullary zone reported here, suggests that this zone should be distinguished from the zona reticularis, although distribution of the connective tissue surrounding these cells was similar to that found in the zona reticularis of normal rats.
The cell of the innermost layer of the fasciculo-reticular zone found in the lesioned rats which failed in rearing was similar to that of the juxta-medullary zone in respect of its large size and less vacuolation.
However, these two zones were different from each .other in tinctorial affinity ; a little basophilic in the former , while strongly eosinophilic in the latter. A large amount of connective tissue in the innermost layer was alike to that found in the zona reticularis of the cortex in the rearing-succeeded rats.
In a few animals which failed in rearing, there was a trace of a zone consisting of the cells of the zona reticularis s. strictori. Therefore, it is reasonable to conclude, that the layer inside the zona fasciculata is to be derived from either the zona reticularis or the juxtamedullary zone or both, but not from the zona fasciculata, and to be called the zona reticularis s. latiori. However, these two zones should be put into one layer, the fasciculo-reticular zone, since no clear demarcation between the zona fasciculata and the zona reticularis s. latiori was found.
In order to explain the change in the inner layer of the adrenal cortex reported here, we should like to adopt T o n u t t is (1941) conception, so called hypothesis of transformation fields of the -adrenal cortex.
It can be assumed, that the adrenal cortex in rats is composed of the basic four zones : the zona glomerulosa, the zona intermedia, the zona fasciculata and the zona reticularis. The adrenal cortex of the hypothalamic lesioned rat which succeeded in rearing had a juxta-medullary zone, in addition to the usual four zones : the zona glomerulosa, the zona intermedia, the zona fasciculata and the zona reticularis. In the lesioned rat which failed in rearing, the adrenal cortex was composed of the zona glomerulosa, the zona intermedia and a wide fasciculo-reticular zone and there was neither a clear defined zona reticularis nor the juxta-medullary zone. Oxytocin administration had no effect on the histological appearance of the adrenal cortex in the lesioned rat which failed in rearing. Endocrinol. Japan., 1: 1-7.
Explanation of figures
All the materials were fixed in B o u i n's solution and stained with Mallor y's azan method.
Plate I Fig. 1 . Adrenal cortex of the lesioned, rearing-succeeded rat. Adrenal cortex was composed of the zona glomerulosa, the zona intermedia, the zona fasciculata , the zona reticularis and the juxta-medullary zone. Fig. 2 . Adrenal cortex of the lesioned, rearing-failed rat. Adrenal cortex consisted of the zona glomerulosa, the zona intermedia and the fasciculo-reticular zone . Fig. 3 . Adrenal cortex of the lesioned, oxytocin-replaced rat. Appearance of adrenal cortex was quite similar to that of the lesioned, rearing-failed rat. Figs. 4, 6 and 8. Outer cortex of the lesioned, rearing-succeeded rat, of the lesioned, rearing-failed rat and of the lesioned, oxytocin-replaced rat, respectively. No significant difference can be detected. Figs. 5, 7 and 9. Inner cortex of the lesioned, rearing-succeeded rat, of the lesioned, rearing-failed rat and of the lesioned, oxytocin-replaced rat, respectively. In Fig. 5 the zona reticularis and the juxta-medullary zone can be seen.
